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COMPETENCY ASSESSMENT STRATEGIES

This 1s a summary of the procedures and outcomes of a study undér-
a
taken by Drs. Daniel and Fly, entitled "Developing Alternative Strate-
gles for Evaluating Competencies of Library/Media Personnel in Compe-
tency-Based Programs,"

The studv was prompted by a realization that although competency-
based programs for school library media specialists are increasingly
being adopted by state agencies as a basis for certification and by
educational institutions as a procedure for educating media profession-
als, the effort in developing these programs has been heavily (indeed,
almost exclusively) weighted towards the generation of competency
statements with little attention being paid to the perhaps more diffi-
cult problem of competency assessment. The American Association for
School Librarians (AASL) Certification Committee observes that

...the art of competency assessment is woefully behind...

Our lack of experience in the task of performance assess-

ment, the identification of data gathering techniques--

including what data will be required and under what con- N

ditions, the validation of assessment criteria, the need %ﬁ-

for competent e¢valuators to implement the assessment

process, the cost of candidate assessment in terms of

time and dollars, and reaching consensus on the levels of

certification all pose serious concerns for the profes-

sion. (Canaidate Assessment Process for Professional

Medlia Personnel, 1977)

To some extent, the general lack of attention to evaluation is an
artifact of the sequential process of development. Competencv-based
education for school media specialists is still a new area. Competen-

cics must first be {dentified and agreed upon before there can be any

concern with whether or not a person has achieved a given competency



or get of competencies. The AASL Assessment Process Madel makes the se-
quential process clear by beginning in matter-of~fact fashion with
"Competence Specification.”" (See TFigure 1 - Assessment Process Model)
For the authors there was a natural and logical sequence of events
leading to a concera for assessment. During 1977 a plan was created and
carried out at Syracuse University for the development of an integrated
competency~based program for the preparation'of.media professionals in
response to a mandate from the ﬁew York State Education Dep;;tment. A

description of this process has been provided in the publication, A Proc-

ess for Developing a Competency-Based Education Program for Media Pro-

e e st =

the techniques for identifying competencies and generatiﬁg consensual
agreement on their stated form and on their level of specificity are
clearlv and carefully delineated. The realization that the major work
lav ahead in wrestling with assessment methodologies became clear as a
result of that project.

A preliminary survey of the literature on competency-based educa-
tion outside the media field showed that the lack of clear guidelines
for developing assessment strategies was also true of all other areas
where competencv-based education was being implemented. This led to
tne dovelopment of a proposal

to develop an assessment model that will provide a high

degree of flexibility for students in the most parsimonious

manner possible in order to best use the limited resources ®

of the school.?

A series of specific objectives were put forward and a plan to accom-
plish their achievement was proposed. In July of 1978 this nroject was

funded by the U,S. Office of Fducation through the Bureau of Libraries

7
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and Learning Résources, and the project wé; begun. Q
The methodology for this project invplved working back and/korth beL
twszn literature review and theoretical model developpent and the collec-
tion of empirical data testing various aspects of the model with formal
and inﬁormallint;rviews of varioﬁs expérts to critique the developingt
: ¢
model. A cost-effectiveness ;ppréach was selected as the most appro-
priate method. The priﬁary tg;ggt audience for‘Ehe study was the edu-
catidn community. The ultimate goal was to be ablg'té provide educa;
tional decision-makers with an array of assessment strategies for each
individual competency with costs (both monetary and other) and effec-
tiveness measures associated with each strategy so that the educational

decision-maker could make an informed choice. The intent was to
¢

demonstrate trade-offs clearly., 5

Competency-Based Education for School Library Media Specialists

Competency-based education originated as an improvement bf stan-
dard teacher training programs. It has spread to other professional
educacion programs, such as nursing, social work, pharmacology, and
library/media service. CBE as a curriculum innovation attempté to
dvv%lnp skills and attitudes which are essentiai for performing a set
of specified tasks which have been identified as necessary for success

. , ) , 3
in a given profession. Three basic assumptions underlie CBE. First,

for most jobs, it is possible to identify a finite group of observable

hehaviors (competencies) which are necessary and sufficient for compe-
tent professional performance. Second, appropriate performance meas-
ures for each competency or group of competencies can be designed and

validated. Third, performance assessment should take place in settings

9
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as like actual professional settings as possible. .

In parf the émergence and wide-s%read’acceptance of CBE derives
Eroﬁ a perceived overbalancing in education towards the purely theo-
retiéﬁq. Education has been noted for the continuing tension between
theory and practice, between’thinking and dotng. ‘A theoretical ;duca-' -
tion deals in abstraction. The theoretician se;s knowledge as.an end,
§alqable for its own szake. A theoretical appro;ch tends to be divef-
gent, entertaining many possibilities and ideas. The nature of grad-
uate education leads educators to value a theoretical approach more
highly than a practical one which deals in concretes, secs knowledge
as a mea:: to gn end, and tends to be convergent, focusing on improv-
ing proficiency in specified performances.

Obviously both approaches are iméortant if one is educating a
professional who must be able to perform adequately on the job, but
who also must hold a larger view of the job and its environment and

who must be prepared to adapt to unforeseen future changes. The CBE
approdach nppear; to be a response to this continuing theoty-practice
conflict that ;}11 pull professional education closer to thé "real

world" of practice. The danger, of course, and the concern that many
educators have expressed, is the fear that graduate professional edu-

cation mav become overbalanced in the practical direction and that

theory will be abandoned. Many of the developments in competency-

hased education in graduate schools can be traced to this concern.

There are basic Jdifferences between CBE as practiced in graduate -~

education as opposed to undergraduate primary and secondary education.

Most of these difterences are a result of the need to blend the con-

vergent method of CBE with the divergent environmert of graduate edu-

.G ‘ ) 10
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cation. One difference is the more general level of objective speci-
ficity. A broad concept of competency is usually adopted for profes- *°

sional education rather than a narrow definition that spells out tasks

S~ —— -

in behavioral teérms. The broad concept héipshta‘fecug_on specific

responsibilittes which professionals will be expectéﬁ to peffofm~nn

the job. .The narrow de%inition‘wou;d not léave enough room for other

learnings which are also important but difficult to specify.

"Another difference is that the model of mastery learning is not
assuried at the graduate level. Mastery learning asserts that the.ma—

/

jority of students can learn the contents of a giveﬁ curriculum if they
are provided enough time to master the material at their own pace.
Most professional schools adoptikg CBE do not éccept the mastery model
for the following reasons. First, therelhas already been a rigorous
screening process designed td-guarantee that those admitted to gradu-
éte programs are capable students and can accomplish the work presented
in the Cgrriculum; Second, because competition for admission can be
h{gh, those admitted should not be allowed an indefinite pefiod to
master material. Finally, professionals being produced by graduate
schools are often placed in positions of responsibility immediately.
Thus it seems neither reasonable from a school's perspective nor re-
sponsible from a broader societal view to allow students an extended
period to reach mastery when.repeated failure may indicate a lack of
ability or‘of disposition for professional practice. As a result, CBE
in graduate school is less an attempt to deal fairly with each student
{in allowing that student to learn at his/her own pace, than an attempt

to certify that cach graduate is capable of deliveri%g professional ser-

vice in the field upon successful completion of a course of study.

1



For similar reasons (especially for the social cost involved) grad-
uate CBE usually does not include remediation opéortunities nor piace
much emphasis on providing mul;iple learning approaches,

Finally, CBE at the graduéze level is generally more idealistic
and futuristic. The competencies of graduate training are designed to
be both skills necessary at present in the field, documented through
field practice, and competencies which ought to be used, but because

v

of a lack of training or opportunity are not being demonstrated in cur-
rent practice. Generally then, one’can say that competencies in gradu-~
ate school are required more to protect the clients of graduat. pro-
fessionala than to assure-students of personal well-bein~ or fulfillment,
These conclusions about the evolving nature of CBE in graduate pro-
gramslhave Been reached in part by an extensive study of the writings

" on CRE and through interviews with those working in the area. The next

section Jdescribes the current scene.

The State of the Art of Competency Assessment

Major werk on CBE assessment for school library media programs goes
on apace.  Eleven states now have compétency—based certification pro-
b;nmw and another nineteen are in various stages of development. Of
tavse, Marvland (through the graduate library scheol)? Utah (through
the State Education Department in conjunctioﬁ with =several teacher
Lraining institutions), and New York (through the program at Syracuse
tniversity) have provided printed material of particular relevance,

Both Marvland and Svracuse University work within existing curricula

fn large library schools which are only fractionally concerned with

o
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the school media proéram. Thus both tend to take an incremental ap-
proach~-identifying opportunities where students can attain competencies
through general school courses, developing new courses, modifying older
>

ones, and, in general, working with faculty styles of assessment. The
State Education Department at Utah opted to support the development of
a uomprehe;sive pencil and paper testing program that established indi-
cators for each competency and objective questions to assess student per-
formance on the indicators.

Chisholm and Ely's book remains the major work in the field.a The
Amer ican Association of School Librarians on the candidate assessment
process for library media specialists5 must also be considered a sem-
fnal work. The AASL group attempted to go beyond pencil and paper tests
by providing examples of situations using jury panels of experts and
actual performance.activities.

A number of programs outside the media field, where advances in
assessment techniques have been achieved, were identified. A brief
mention of more notable programs follows. There were two approaches

4

to assessing teacher competency, one in Oregon critiqued by Schalock,6
the other in Georgia described by Okey g£_§1.7 Good reliabi.ity and
viliditv studies ac~cmpanied the }atter effort.s‘ The undergraduate
redical curriculum of the Southern I11inois University School of Medi-
cine has been competency-based since its inception in 1973. A good
summarv of procedures with attention to the design of a competency main-

tenance system and comment on eight assessment procedures is provided

by Williams.q The competency-based pharmacology program at the Univer-
sitv of Minnesota employs an assessment center approach to competency

measurement.lo For school social workers, the University of Washington,

L3




Seattle, features a consortium~directed competencv—bas;d program fea-
turing a cand}date review board thdat uses a peer review and advocacv
prnfoss.l1 E1llis and Bryant descrihe some of the problems of evidence
gathering and weighing inherent in this approach.12 Alverrc College,

a small women's liberal arts college in Milwaukee, Wisconsin, awards
its degrees on the basis of a CBE program using an assessment center
<:om::ept.1'3 The military have also made significant advances in assess-

ment of competency through validation studies, behavior sampling, high-

ly sophisticated simulation laboratories, and development of cfiterion—

referenced/performance-based measures.14 Especially interesting ap-
proaches were those reported at the 1979 AECT Conference by Worth Scan-
land of the Naval Education and Training Command,15 Wayne Waag of the
Air Force Human Resources Laboratory,16 Robert Wilshire of the Army
Signal Center,17 and Marjorie Kupper from the U.S. Arm& Engineer School
in Fort Belvoir, Virginia.ls

GGeneral research on evaluation also provides some useful insights.
DeProspo and Liesenuradescribe current evaluation models in a concise

19

but thorough review for media program evaluation. Hall and Jones,

in a general presentation of the theory and state-of-the-art of CBE
raise and discuss twelve provocarive questions affecting competency

nssessment.zo Houston and Howsam review CBE with“emphasis on teacher

" .
viuvutlnn,”l while Hodgkinson et al. focus on assessment in the higher

22

education area. Harris and Kelly elaborate the higher education
assessment work more fully.23 Finally, two new books published within
the last vear demonstrate the substantial growth in the field. On Com-
petence brings together review articles by experts on major aspects of

Y2
-

CRE, Of particular interest is the fine state-of-the-~art review on

14
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assessment by King.
In the second recent book, Gilbert proposes a behavior engineering

26

model. He suggests that behavior has three aspects:
Information coming to the person telling him/her what to do
(SP - the discriminative stimulus)
The person responding in some way

(R - response)
s

The action of responding and the stimulus being reinforced
(SR -~ the reinforcing stimulus)

Performance also has two aspects: a person with a repertoire for behav-
ior (P) and a supporting environment (E). Gilbert develops a simple 3x2
matrix as a way of examining competent performance with its antecedents
more analygically. He suggests a new measure--the PIP. A PIP (Potential
for Improving Performance) is the ratio of exemplary performance to
typical performance. Through its use he identifies points where the
opportunity exists to make the biggest positive change. Gilbert further
specifies ways of measuring any performance through selected measures of
quality (defined as accuracy, class, and/or novelty), quantity (rate,
timeliness and/or volume), and cost (labor, material, and/or management).
Gilbert's approach is an interesting extension of Skinnerian behavior
modification and one that we would like to apply in future study of the
field work component of CBE.

From the aforementioned and a number of other sources, it is possible
to identify particular problems and approaches in the assessment of compe-
tency. In the first place, many professionals speak almost synonymously

of evaluation and measurement., Actually, there is a growing consensus

that ?Xﬁjﬂﬂﬁiﬂﬂ is the broader term relating to programs and products more

L5
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than to individuals, whereas assessment refers to the specific evaluation
of learnipg outcumes.27 Rountree's delightfully literate discussion pro-
vides additional support 1or this distinction.28

Méior problems continue with respect to precise definition of meas-
ures, determination of a "significant" sawnple of behaviors when collect-
ing data on the measures, and, perhaps the biggest problem--validation
of the measures.29 Assessment centers are being established in many

areas particularly for management development programs. A good over-

view on the potential for the assessment center approach is

Applving the Assessment Center Method.30 3

A number of studies used some variation of a matrix as a systematic
organizing tool because of the array of evaluation strategies, learning
domain categories, pre.entation formats, etc. Hodgkinson says‘that CBE
needs "instruments capable of much finer gradations, instruments capable
of providing formative diagnostic advice, and instruments capable of

. 1
telling us if the student is "real world" competent...."3

They see the
matrix as a device which facilitates triangulation (that is, different
measures coming from different sources but all indicating the same re-
sult) greatly increasing the reliability of judgments based on the
measure. Rogers uses a matrix to relate testing strategies in the field
«f library science and media.32 Of course, one of the earliest to use a
matrix strategv to present massive amounts of interrelated information
fn . orderlv fashion was JIMS--the Jobs in Instructional Media Stud_v.33

The matrix is a device that we have adopted as useful for this study.

From this comprehensive and still on-going state-of-the-art review

P
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as well as from our process of empirical data collection and sorting, it
has been possible to develop a classification of assessment stratepies

which will be described in the next section.

Classification and Definitions of Assessment Strategies

Early in the project, specific techniques for assessing competencies
were collected in order to estahlish a data bank of assessment procedures
for each of the seventy competencies currently in use for the Syracuse
program, plus variations and additions from other CB programs throughout
the country. To do this a standard collection instrument had to be de-
vised. A list of the categori;s used to collect the information is shown
in Figure 2,

The original expectation was that a comprehensive array of tech-
niques wouid be relatively easily collectible. There was a plan to com-
puterize the information for subsequent easy manipulation and retrieval
and then to mave quickly to testing the cost and effectiveness of alter-
native techniques. Alchough nearly four hundred specific techniques
were collected, it would require many more techniques from a larger
number of sources for the original approach to be a fruitful one.

This data bank was used to test and refine the category scheme -for
assessment strategies. From this approach eight strategies were identi-
fied which seemed to represent the most comprehensive, conventional, and
*vasible methodologies for assessment. The definitions of the eight

assessment strategies are presented below.



CoMPETENCY STATEMENT:
CompeTENCY NUMBER!
ExpLICATION:
CoMPETENCY frza:
LEVEL OF NSSESSMENT:
AsSESSMENT STRATEGY!
ConDITIONS:

CRITERIA:

INDICATORS

AcTiviTIES!

Source:

Access Teowa:

Fi0,2 « Data Collection Categories for Competency Assessment Techniques.

18
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(3)

(4)

(%)
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(7)
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Field Experience. Field experience refers to assessment
which occurs in the real world context, that is, assess-
ment which occurs in a real job situation or internship.
Performance which éccurs in this situation is subject to
real world effects and tends to demonstrate competence
at i:s most functional basis. '

Actual Demonstration. Actual demonstration is assessment .
which occurs in a field setting where many but not all of

the real world effects are allowed to influence student N
performance. Since student access to field settings oc-

curs through invitation or through agreement with cooper-

ating institutions, some control exists to limit real

world effects. '

Simulated Demonstration. A simulated demonstration re-
fers to a microcosm type demonstration. In this case
many of the variables affecting performance are con-
trolled or manipulated. Effects due to change or real
world contingencies play caly a small part in the assess-
ment situation.

Portfolio. -A portfolio is a collection of written mate~-

rials, audio/visual, artistic, or craft products which

are submitted as indication of field competence. A '
portfolio is generally composed of materials developed

during the course of a program or some professional ex-

perience and is used to infer job related competence. ’

Paper/Projects. Normally paper/projects refers to a
product emerging from a major assignment, Examples in-
clude term papers, slide/tape productions, musical
compositiors, and so forth. Paper/projects may also
refer to smaller assignments and projects. The idea
here 1is that the work produced by the student is exam-
ined and assessed as an indicator of some knowledge,
attitude, or skill obtained during instruction.

Ora. Pres-ntation. Oral presentations are student-
controlled summaries and discussions which reveal (1)
the activities involved in, (2) the progress of, and
(3) the findings related to student projects or papers.
The oral presentations are more than impromptu conver-
sations. They allow the audience to ask questions or
make comments which may require the extension of ideas
through in depth responses. Thus, such testing is
more flexible than written presentations, though less
detailed.

Oral Test. An oral test is a strategy in which stu-
dents respond to a set of questions specified by an
examiner or group of examiners., This strategy allows

19 | | |
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flexibility in pursuing answers more fﬁlly and clarify-
ing responses, though this is gencrally at the expense
of the organization and detail present in a written
response, ’

(8) Hritten Test. Written tests are gencrally of two types:
selected response (true-false, multiple choice), and '
constructed response (short answer, essays). There is
virtually no interpersonal interaction in such tests,
and competence is assessed on the one~way communication
of the student with the written materials.

A separation into two subdivisions of (a)imeasures of competence and

e s e,

(a) (1) Field Experience ) Measures of
(2) Actual Demonstration ) Competencies
(3) Simulated Demonstration ) P

(b) (4) Portfolio )
(5)  Paper/Project ) Indicators of
(6) Oral PresentAtio ) Competencie
(7) Oral Tests ) P S
(8) Written Tests )

Assessment strategies as measures are distinguished from strategies
as indicators because measures assess actual performance in real or sim-
ulated job settings, while indicators assess behaviors thought to be more
or less related to job perTormance. Thelassessment strategies of (1)
field experience, (z) actual demonstration, and (3) simulated démonstra-
tion are said to measure competence because they attempt to record the
existence of specified, necessary job skills and attitudes (i.e., the
fdent{fied competencies). The assessment strategies of (4) portfolio,
(5) paper/projects, (6) oral presentations, (7) oral tests, and (8)
not test actual performance either in simulated or actual job situations.

Instead, from these strategies, one infers what performance might he like

<0
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in these situations,
This highly useful distinction between measures and indicators led
to the problem of determining ''good" techniques for assessing eagh com-

petency.

ﬂggsures of Effectiveness

Fffective assessment outcomes are critical to a competency-based

program. Determining the effectiveness of CBE assessment outcomes has

. been a problem in the CBE movement since its inception. Many of the
problems may be due to the limitations of.the art of measurement. These
problems, however, may be more a matter of lack of experience with the
technology of performance assessment than a true limitation.

Our Approach to effectiveness analysis was first to ask the ques-
tion: "To what degree do the assessment strategies accomplish what they
set out to accomplish?" This is more or less equivalent to asking: Is
the assessment strategy valid? Thus, in one sense, effectiveness anély-
sis of asgsessment strategies will be identical to a validity analysis.
This technique was selected as the most appropriate approach tn perform-

ing a primary effectiveness analysis.

Validity analysis seems a necessary but not sufficient response to
developing measures of effectiveness. A number of other questions are
also ‘mportant {n considering the effectiveness of a given strategy. lor

'Pexample, how practical is {t? 1Is there a reasonable expectation that the
requisite mix of faculty experience and appropriate environment can be

created?  How complex are the directions for an assessment instrument?

1f the procedure is too complicated, will it affect the results? How

21
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much effort is involved in constructing, administering, and scoring the
assessment technique? While some people feel confident that primary
effectiveness analysis can be made to yield good quantitative data, other

kinds of data are also important in making judgments about how "good" a

particular technique may be when used to assess a student's competency.

" Data on these qualitative questioné are considered when performing a

secondary effectiveness analysis., . .

The careful separation of quantifiable measures from qualitative
measures clarifies the decision-making process without suggesting that
one tvpe of measure is any moré important than another. Figure 3 demon-
strates how the evidence on the comparative effectiveness for a set of
strategies for each competency as well as for clusters of competencies
can be arrayed in matrix form. What follows is a brief exploration of

o

procedures for primary and secondary effectiveness analysis.

Primary Effectiveness Analysis. A basic assumption of CBE is that

assessment strategies which examine performance provide the best meas-
ures of competence. The closer measures are to real world contexts,

the more va{;d they tend to be. Strategies which are increasingly re-
moved from real world contexts are potentially less valid as measures of
competence. Bv this reasoning a simulated demonstration would be less
valid than a field-based assessment (by how much is not known). Simi-
larly a portfolio ascessment would be less valid than a simulated demon-
stration., Validity is definéd as the extent to which an assessment

' o 34
strategy does the job for which it is used. When a strategy which has

beon desipned to measure a competency actually does so, it is said to be
valid. When an assessment strategy which has only the power to infer a
)

Sl
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competency is used to measure one, there is need to question its validity.
Ef fectiveness analysis of any assessment strategy is based upon one

fundamental question: To what degree does the given assessment d3 what

it is intended to do? Attempts to answer this question have been a pri-
mary focus for those in the field of educational and psychological tests
and measurcments., The research literature from this field can be of
considerable assistance in resolving competency-based assessment problems.
Holloway strongly states that the future success of CBE problems will de-
pend upon what CBE educators know about the generaltfield of tests and
measurements, 35

It is the concern of experts from the tests and measurement field
to measure qualities, characteristics, skills, and/or competencies within
an individual and to determine the effectiveness of their measures. The
term '"test' is usually considered to mean the presentation of a standard
srt of questions to be answered, the result of which is a score or nu-
mnriv51 value which is said tb represent the extent of a characteristic
or a quality that a person possesses.

Test developers are not always satisfied that the tests they con-
struct actually measure the characteristics they were designed to meas-
ure. This mav be why they take great paians to determine the degree to
which the tests actually measure what they are intended to measure.

This is called test validation and requires an examination of the reli-
abilitv of a test plus a closer examination of various types of test
validitv,

A test's reliability is that portion of the result (the score) that

E
Is due to svstematic errors and persists, therefore, from sample to sam-

. . , 36 .
ple, or from one administration of the test to another, Reliability

s

-

(]
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-reflects the degree to which the test can deliver the same or similgr

o

scores with each testing, or deliver scores which reflect the true dif-

-]

ferences among students. Indications of reliability are presented In

the form of coefficients of reliability. Reliability .is cougidered a
necessary condition for test validity but not a suffic}ept ohe.

The determination of whether or not a fest measures what it is
supposed to be measuring is examined in validity analy;is. . Validation
is a procedure that provides "evidence that an inquiry is free from
bias or otherwise conforms to i}s declared purpbse.“37 In the absence
of hias, we know that the results are not influenced by other factors
and can be believed. ﬁC}

Test valfdity is not‘easily éttained and at best is a matter of

degree. Mehrens and Uehmann state:

A test may have many validities, each dependent hpon the
specific purpose for which one uses the .test. Eventually
the validity of any test is dependent upon how it is used
in the local situation. 33

Test validation involves an examination of four types of evidence: (1)

content, (2) mental constructs, (3) relevant criteria, and (4) appearance.

Fach of these forms of evidence is discussed Briefly below in the manner
tvpicaltlv employed by test and measurement experts.

™

(1) Content Validity. The test is examtned to determine
how the content of the test samples the domain about
which inferences are made. An individual's test score

[ can validly infer his/her knowledge of a subject only
to the degree that the test has adequately sampled
(i.c., provided representative examples of) the sub-
ject domain.

(2) Construct Validity. The test is examined iu terms of
the degrec to which the test scores can be accounted
Tor by certain constructs of a psychological theory.

} 26
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a long history of theoretical and abplied research.

21

It is interesting to reflect on how this notion
might be replaced in CBE by competency validity
which would examine the test in terms of the ‘degree
to which the scores can be accounted for by certain

‘i‘,

Criterion-Related Validity. The test is examined in

terms of.its relationship with external measures
(which measure the same or similar things). For ex-
ample, success in college (Grade Point Average) is

indicated by certain other tests oréneasures obtained

ol GPA). Such an

examination speaks essentially to predictive validity.
That is, the ability of a test score to predict other

competencies., P
(3)

in high school (i.e., SAT, High Scho

types of performance.

Face Validity. Her@@the test is examined in terms of

its ability to show how "on the face of it" that it
measures what it says it-measures.’

The technology of test validation is a sophisticated one, based on

It is possible that

this rich body of res%arch can be mined to suggest ways in which test

‘validation can be applied to forms of assessment other than the written

test,

[ ]
“This is the next major phase for research on competency assessment,

¢
Secondary Effectiveness Analysis. A number of qualitative dimen-

" sions have been proposed in the literature that also purport o measure

the effectiveness of assessment techniques.

include the determination of adequacy and appropriateness of assessmer*

19
outcomes.

utility.

|(‘:

Coust,

}
ality.

40

42

Meherens and Lehmann propose objectivity and practicality.

nf course,

Doughty et al. suggest communicability, feasibility, and

Knapp and Sharon add equitabil:!,tzl.[‘1 Kelly proffers ethi-

43

i{s a major criterion, so much so that it has been sep-

arated from the other dimensions and treated as an independent category

X

to bhe discussed in the next section.

\

N,

~,

,.

Examples of these dimensions
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Each of these charécteristics pertains to some dimension of an
asgessment strategy which may influence the choice to keep or remove
the strategy from the total assessment p;ogtam. For example, equita-
bility addresses the fairness of fhe assessment strategy. Scriven advo-
cates an "'inspecting process" which searches for injustices within the
asséssment strategy.4

Whatever the outcomes, thére"are certain types of proce-

dures (sic) that are inappropriate for moral reasons, and:

inspection of process must be made to see whether excess
¢ cruelty, inequitable methods of grading, etc., are impor-

tant,*?

Clearlv where there is evtdenqe that the assessment technique is really
not fair to thé student, ed;cators are obliged to discard it, or to
aﬁter it unti; it is equitable.

Two problems are associated with secondary effectiveness analysis.
One {s thelproblém of what to consider when conducting secondary analysis.
Since there are many characteristics suggested and since some even appear
tc conflict, selecting the appropriate ones can be a problem. However,
tnis perhaps should be treated as a local problem to be decided according
te the circumstances and conditions under which the analysis is taking
place.

The second problem relates to definition. Most of the terms sug-
gested above are too vague to apply reasonably. Even though the ulti-
mate meaning of any of the terms will be letermined by the location and
conditions of analysis, a more precise and common set of definitions
WOuldche an important contribution. This also is part of the next phase

ol research.

Secondary effectiveness, however poorly defined at present, is

28
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important Secause it imposes a realistic perspective on effectiveness-
based decisions. There are always more things likely to effect the
selection or rejection of aﬁ assessment's strategy than validity alone.
Seé%ndary effectiveness analysis assures a more comprehensive analysis.
A distinction is often drawn between measures of efféctiveness and
measures of efficiency. Efficiency éuestions focus on the coqsumption

of time, money, and effort. Thosg concerns are addressed in the next

section on cost analysis.

Measures of Efficilency--Cost Analysis

In general, cost analysis attempts to discover the potential and/or
actual costs of a program. As the term is usea here, cost means the ex-
penditures of human and monetary resources for the development and oper-
ation of programs. As it is currently conducted, cost analysis concen-
trates largely on the monetary resource expenditures. However, there is
increasing attention given to.the expenditure of human resources as well.
This distinction between humanland monetary costs provides the basis for
a two-part analysis of costs in much the same way as that drawn above be-
tween primary and secondary effectiéeness analysis. Monetary costs are
quantifiable and will be used for the primary cost analysis. Human costs
may be more qualitative in nature and will be the focus for secondary

cost analvsis,

Primary Cost Analysis. Cost, as defined by economists, is '"the best

~

46
alternative forgone." However, cost will be used here in a more gener-
al sense as "a common and universal measure of the nature and quantities

47
of resources used in a specific manner to achieve stated objectives.'

29
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A universal standard is necessary for the comparison of alternatives
(programs, assessment strategies, etc.) in order to choose among them.

In cost analysis, the universal standard is usually dollars, and although
there are some difficulties that will be discussed below, it seeris the

best reflection of cost available.

LiFe-CycLE CoSTING

A

OPERATION

INVESTMENT

COST

RESEARCH &
DEVELOPMENT

X .
TIME —~>

Fig. 4. Life-Cycle Costs
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We have adopted a function by resource approach to costing following
Doughty and Beilbv,ag Carpenter,z"9 Stace,so aﬁd others. Program activi-
tics (functions) are analyzed in terms of the expenses they generate.
These expenses are then distributed among the various categories of re-
sources. The cost of these resources (personnel,.equipment, facilities,
ma:erial) is then estimated using standard prices for comparable re-
sources. Methods of costing not based on the resource3 necessary for
each individual or for each specific program or activity can suffer from
one of two possible errors in estimation. ~ First, costs may be included
which would not be charged to any single program, because, for instance,
they aré shared among several programs.- These are reférred to as joint
cests and will be discussed more fully later. Including joint costs en-
tirelv in a single program or activity thus inflates the apparent costs.
The second error is the obverse of the first. Costs which are obscured
bv more traditional accounting and budgeting procedures may be omitted
thas depressing the actual cost of a program. "(Function)/Resource
cost analvsis is designed to probide cost estimates which permit equita-
ble comparisons among projects (strategies), where cost or cost/effec-
tivencss is tle basis of comparison."

Although the cost model used by Doughty g&_ﬂl.sz and others exam-
ined developmental as well as operational costs of programs, we\will
disregard the developmental costs and concentrate on operational costs.
The shaded portion on Figure 4 indicates our focus. This is done in
order to analvze costs along a third dimension--that of the eight assess-
ment «strategies. The cost analysis model, then, analogously to the
effectiveness model, can be shown as a three dimensional matrix display-

ing operational costs generated by the interaction of functions with

J1
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4

resources with assessment strategies. Figuie 5 graphically portrays

these dimensions and their interrélationships.

The procedure begins with the identification of a set of functions
that are mutually exclusive yet collectively include all the activities
that take place in the assessment process. A parallel process involves
the determination of all the resources used. Both function and resources
categories must be carefully and explicitly defined so that an observer
or a participant can tell what is included in a specific function and/or
to which categories a certain resource belongs. Th; next two subsections

provide the function and resources classifications with definitions.

Assessment Function., Assessment functions are the discrete activi-

tivy associated with an assessment strategy. Functions represent what an
instructor, supervisor, or credentialing agent actually does in the course

of assessing the student. Six assessment functions have been identified:

(1) hevelopment or Revision (of instruments and procedures)
(2) Administration

(3) Analvsis

(4) Management

(5) Advisement on Non-Competence

(6) Aggregate .Judgment of Competence

These are defined as follows:

(1) Development/Revision. After the initial development of
instruments and procedures, revision refers to the ad-
justments made of an assessment strategy prior to its
use. For example, the questions on a test may need re-
vision. The instructor may improve questions, test
procedures, or format. Revision also includes the in-
corporation of new information. 1In fields where high
technology or major philosophical shifts require fre-
quent, drastic revisions, this function becomes a cen-
tral cost.
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(2) Administration. Administration includes the time and
procedures necessary to assess students. Traditionally,
the standards for this function are the classroom time
and activities used to give paper and pencil tests,
Administrat{on becomes more complex and costly as higher
order assessment strategies are employed. Included in
Administration are travel costs for site visits.

(3) Analysis. Analysis refers to the activities asszociated
with examining, processing, and interpreting performance
data from a particular strategy. Judgments of competence
or non-competence are based on analysis. The most famil-
iar form of assessment analysis is test correction and

. scoring. Less familiar forms of analysis are (a) observa-
tions related to field assessment, and (b) analysis of
paper/projects, portfolios, and oral presentations.

(4) Management. The management function refers to the activ-
ities of recording and reporting data and analyses. Nor-
mally these activities relate to student grades. However,
where instructors approach assessment data with an eye to
developing or improving student competence, recording and
reporting assessment data become crucial to providing
valid diagnosis and prescription. Management also in-
cludes planning assessment programs for a semester.

(5) Advisement on Non-Competence. Advisement on non~-competence
involves all the activities of dealing with students who.
fail to achiéve necessary levels of performance. CBE pro-
grams normally recycle these students, but only after ad-
vising them of error and misconception. In graduate level
courses this function may lead to counselling students out
of a program or field and, if appropriate, into another.

(6) Aggregate Judgment of Competence. This function refers to
the summative judgment given on a student's cumulative per-
formance at the conclusion of a program. It is the point
at which the department, institution, or credentialing
agency certifies the overall student competence. The func-
tion, as its name suggests, is the aggregation of all the
separate assessments into some single, final decision that
a student is or {s not ready for professional practice.

Resources. As proponents of program budgeting know, identifying all
the resources used solely for a particular program, (or, in this case, an
assessment strategv) is not an easy matter. institutional budgeting and
arcounting systems are generally based on jurisdiction rather than function/

resource. Jurisdictional accounting, as the name implies, accounts for

35
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the allocation and expenditure of funds by each organizational unit
rather than for the actual function for which the funds are used. Juris-
dictional, or line-item, accounting is too general and undifferentiated
to use iﬁ attempting to determine how much a given program or set of
assessment procedures will cost.

In order to identify the resour¢es which go into a specific program,
it is necessary to identify the various functions and then to speeify
what costs are conétituted by resources used in these functions. Cost-
ing generally occurs, then, by estimating the percent of time for facul-
ty and staff, the percent of use for facilities and equipment (where not
totally-allocated to a single program), and the cost of consumables.
(1ypically for education, the major costS are for faculty time.) These
functiqnal estimates are then translated into dollar costs, where possi»n
ble, from accounting or budget figures.

Resourées, then, are the entire variety of individuals and mater-
iale (people, supplies, equipment, and facilities) necessary and avail-
ahle for carrying out the assessment functions. Five resource categories
are identified for cost analysis of assessment strategies.

(1) Personnel

(2) Equipment

(3) Facilities

(4) Support Services
(5) Consumables

They are identified as follows:

(1) Personnel. Personnel are those individuals who function
within a discreet instructional unit such as an academic
department, or in association with such a unit. Typical-
ly they are (1) instructors and field supervisors, (2)
managers, and (3) support staff, The critical group con-
sists of the instructors and field supervisors who handle

36
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the actual student assessment, Therefore, an anal-
ysis of how instructors and field supervisors spend
their time on student assessment is critical to a cost

: analysis of that activity. However, the contribution
made to the assessment process by unit managers (e.g.,
chairpersons or deans) and secretarial and clerical
staff must not be overlooked. Thorough analysis will
consider the total contribution of all personnel with
respect to the assessment process.

(2) Equipment. Equipment includes the durable, reusable
hardware and software used in the assessment process.
, These may be books, computers, games, media equipment,
etc. Equipment is distinguished from consumables be-
cause the former is used more than once.

(3) Facilities. Facilities are classroom, office, and
other specialized areas necessary for assessment. When
a facility is basic to all assessment strategies, it is
not usually included in cost analysis. However, where
a specific facility is necessary to only a certain type
or class of strategies, it must be costed.

(4) Support Services. Support services refer to those serv-
ices provided to aid the assessment process. Examples
are (1) teaching assistants whose duties consist of ad-
ministering and analyzing student assessment data, and
(2) computer services used to analyze and report assess-
ment data. Important new support services in assessment
programs are those provided by assessment centers.

(5) Consumables. Consumables are those materials which are
used during the assessment activity but which are not
re-usable at its conclusion. Typically these include
answer sheets for paper/pencil tests, record keeping
booklets, computer printouts used in assessment, obser-

\ vation forms, etc.

Primary cost analysis thus involves the direct costing of function times
resources times strategies and the eventual derivation of an actual dol-
lar amount for each assessment strategy or combination of strategies in
a given assessment system. A cursory inspection of the cost analysis
matrix (Figure 5) may make the costing procedure appear deceptively
easy. However, there are many problems, major and minor, that should be
acknowledged in conducting cost analyses. Three cost-related concerns

fundamental to the proper application of the model described here are:
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(1) Distinguishing different types of costs
(2) Choosing the basis for cost comparison
(3) Accounting for variance in time and usage estimates

A brief description of each of these follows.

Types of costs. It is essential to be able to distinguish among

different cost categories as confusion nf one type of cost with another
will distort the anélysis and result in either under- or over-estimation
of costs. Some of the basic costs which a cost analyst must be able to
differentiate are fixed and variable costs, recurring and non-recurring

costs, jolnt costs, and sunk costs. !

~

Fixed costs are those costs which remain stable despite fluctua-
tions in z program's operations, Most major capital expenses are re-
garded s5s fixed costs. Costs for facilities are usually fixed, since

N

buildirg mortgages and upkeep continue at a fixed level whether there

are many or few students. Variable costs are costs which are directly

related to the level of activity of the system. Thus, expenditures for
m:iterials are variable costs, since the more students there are, the more
materials are required.

Recurring costs are those which occur during each and every cycle of

a program's operation. Non-recurfing costs are one-time costs during a

program's life; for.instance, costs for research and development. If
these two tvpes of costs are confused, especially when a non-recurring
cost is listed as a recurring one, the entire program operation cost is
inflated. 1In the cost matrix presented for use here, there are only re-
curring costs, since the analysis deals solely with operational costs of

o

assessment systems,

\? 9
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Joint costs are those costs which must be allocated to more than

ons program or jhrisdiction. They are costs which are shared. For ex-

v t

ample, differeq} ingtructional programs may share thé same equipment,
or teachers may teach in more than one program. Determining percent-
ages of use and time for such joint costs'is difficult but crucial.

Sunk costs are those expenditures which have already been made at
soms time in the past. A common error:in cost analysis and in decision-
making is to include.sunk coéfs in future projeétions of the cost of a
program. Once resdurcg§ have been irretrievably allocated, they should
be disregarded in célculating program costs. This reflects khe approach
of using the 'present worth" conceﬁt of.economié analysis, which allows
all costs and decisions to be based on the value or resources at the
moment of analysis. The geheral principle behind igﬁdring gunk costs is
to avoid committing resources which are still flexible in the present, on
the basis of the past aorth of resources which have been allocated and
therefore, in effect, no loﬁger exist. This procedure allows each de-
cision to be based solely on the current value of flexible, available

resources., -

Basis of Cost Comparison. There are essentially two kinds of com~

parisons which a decision-maker may want to investigate. First, deci-
sion-mnakers may want to compare the absolute costs of various strategies

or clusters of strategies in order to identify the general array of

~costs involved in every strategy or combination of interest. The focus

ts on general stratesy comparison for which strategy comparable ‘costs

must be gathered =~ These costs include virtually everything which is

necessary to any of the assessment strategies. There is one exception.

\? \9
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Where all strategies require the same pasic resource (e.g., classroom

v -

. @

.space), then that resource need not be included since adding this cost

merely inflates the cost of each strategy by a similar amount and gives
an unduly high estimate for all strategies. .Resourées,which can gen-
efall; be eliminated from costing in this manner are basic resource;
which are fundamental to the’enterprisé of educat?on and not unique to
any'particular~program or activity,

The second type of comp;rissn that decisibn-mékers may want to in-
vestigate is one which indicates which.strategy or grodd of strategies
s most appropriate for a'particular situation or setting. Program

specific costs are appropriate for such comparisons. These costs are

"costs only for resources which are not already available to a program.

R#sources which a program al;eady has would not be included in costing
of a particular strategy. Forjinstance, if a simulation strategy fe—'
quired use of an assessment center, and a.center-already existed and

was accessible, then construction, maintenance, and staffing would not
need to be included. Only the tosts per use of the center would be
tigured into the strategy. Ho&ever, if no such center existed, then all
the costs associated with creating one would have td'be included in the
strategy cost analysis.

-

These two different comparison contexts--strategy comparable costs

and program specific costs--are both important depending on the level of

decison-making involved. 1If a federal or state agency is estimating
avérnge édsts for a series of assessment systems, the .former method mayv
be more revealing in providing some sense of overall costs. If a spe-
cific program is attempting to determine its own system, the latter anal-

vsis is, no doubt, of more use.



Time and Usage Estimation. A major problem is the lack of validity

and reliability data for the variq?s'estimates of time and usage which
underlie the cést in the function/resource matrix for each strategy. How-
ever, there are ways to increase the validity and reliability of the esti-
mates. First, clear definitions of functions will help the estimator (and
the Facu1t§ member) distinguish a. .ivities (functions) and so estimate
mor: accurately the proportion of time spént on each one. Second, redun-

dancv of estimation in the form of multiple measures repeated over time

- will help identify any inconsistencies and provide some sense of the

-variance in responses. Third, well-conceived and validated measuring in-

struments and techniques will obviously increase confidence in the final
estimates.

Rating scales, interviews, self-report plans, and institutional re-
quirements are some of the typicallprocedures for gaining such information.
More sophisticated techniques, for example, some of the procedures used
in perceptual psycihology, aecision analysis, values clarification, and
research, can be adapted when the costs are signifyéant enough to warrant
su:h an investment. (//J

In the last analysis, a sensitivity analysis may reveal that over-
or under-estimates of time may vary widely before any substantial effect
on the choice of strategy occurs. For example, -it is quite possible that
any systematic over- or under-estimation of time or usage may occur across
all strategies and thus affect all estimates equally. KIn sum, where the
analysis seems gross}y distorted, then experience, common sense, and in-
tattfon should be used to help give a more accurate reflection of true

costs.,

41
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Secondary Cost Analysis. By and, iarge, current cost analysls disre-
gards non-material costs because it is difficult to agéign numerical
values to these costs. Secondary cost analysis, however, consciously
considers these non-material costs, Typically these are social costs,
psychological costs,'lost opportunity costs, and the like. Because
dollar values are not easily assiéned to such costs, they tend to be
overlooked and thus important decision-making information is discounted.

In fact,lthe designation ''secondary cost analysis' is a bit mis-
leading. The consideration of non-quantifiable costs and unintended
outcomes is secondary only in the sense that the techniques for evaluat-
ing such costs and events are much less exact and less easy -to apply.
The concerns in secondary analysis are often more significant and have
a greater impact on decisions than those dollar concerns considered in
the primary cost analysis. This is particularly true when secondary
aralysis involves political and social issues which have ramifications
fér.the public interest beyond the scope of dollars spent. For ex-
ample, 1f a new competency-based program with high standégg;\produces
fewer graduates, albeit with better skills, there will be ramifications.
There is a cost to the segment of the public which might have received
some service, though of lesser quality, but must now do without any
service while waiting for better trained graduates. On the other hand,
there are a different set of costs when more graduates are produced but
some are only capable of substandard service.

Some of the more fundamental secondary (or qualitative) costs for
Cdk are;

(1) Social costs
(2) Opportunityv costs
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(3) Accuracy and information costs
(4) Inflexibility costs
- (5) Political costs

These will be discussed in turn below,

Social costs are those negative external outcomes which affect large

segments of the public. Pollution, traffic congestion, and nuclear con-
tamination exemplify soclial costs. Economists often refer to these as

"externalities,"

a term used to designate costs of production not di-
rectly borne by the producer. Externalities may produce either positive
or negative effects.

Jdpportunity costs are the cost of the next best alternative for

which resources could have been used. This definition coinci&es with
the economic definition of "cost'" referred to earlier. It simply means
that if the alternatives are to select a performance-based CBE assess-
ment system or a new information management program, the cést of the
assegsment system is conceived as the cost of the new program, the next
best alternative given up or foregone. Expressing costs as opportunity
losses is often much more dramatic than simply presenting a dollar ex-
penditure amount because jt forces people to confront graphically the
things they are giving up wten they choose one alternative over another,

Accuracy and information costs refer to the cost of acquiring addi--

tional information in order to be able to make a more accurat2 judgment.
[ncreased accuracy requires increased information which entails increased
cast.

Inflexibility costs are those costs associated with decisions which

cannot be easily reversed. Often resources must be committed irretriev-

gbly in choosing one program over another or one approach to strategy
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assessment over another and not much can be salvaged if a later decision

is made to abandon the project.
>

Finally, political costs are those costs which occur generally to

declsion-makers, and which involve losses in power, status, position, or
office. The most obvious case of such costs is one where a politician
supports an unpopular law and 1s not reelected because of it. This is

not a trivial factér inasmuch as much of the drive behind CBE is political
rather than (or perhaps as well as) educational. Thus the political costs
of adopting or not adopting competency progr;ms and assessments should not
be ignored in the activity of cost analysis.

Each of these types of cost resists easy quantitative analysis which
would permit an assignment of a dollar value to them. Therefore, they:
are often overlooked or sidestepped. One tactic in cost-effectiveness BN
studies i{s to view such costs as 'negative" effectiveness and to lat the
eff{ectiveness analysts wrestle with the difficulties of measurement. Our
position i{s that the secondary costs are too important to be Qeglected
ard thus hospitality to these qualitative factors has been provided in
our model.

Even though dealing with these secondary costs is difficult, we can
sugvest some guidelines. First, when dealing with costs which are not

e1sily quantified--for instance, the costs to students of faculty evalua-

“tion which mistakenly eliminates some competent individuals from a pro-

griam versus the costs to soclety of faculty evaluation which passes non-
competent students into public practice~-the various costs can at least
he ranked according to their perceived impoftance. Thus, given limited
resources, if it is felt that soclety's well-being has relatively more

value than that of each student, then a system can be designed which

14



g S
SRET

38

requires more expert performance and is less lenient in borderline cases
evan though no dollar cost is placed on such values. (In practice, dol-
lar amounts can ofteg.be found for such costs through the measurement of
expected utilities of decision-makers or of certain segments of society.
See the decision analysis literature for a more complete account of these
techntques.)53

A second technique for dealing with secondary costs is fo'get some
estimates of how important these factors are in the overgll decisions
to be made. ' In the above example, one approach might be to determine how
mich a possible student or public lawsuit might cost an institution 1f it
ware determined that the assessment strategies for determining éompetence
were either too stringent or too lenient, and what the possibilities of
such judgments might be. Given these estimates, an analysis could be
made which would reveal whether d@fferent strategies or standards should
be used, and at what point additional costs for better assessment cease
te balance the costs to students and society. In other words, 1f a stu-
dent lawsuit mtghf cost an institution $10,000, and the likelihood of
such a suit was 1 in 500, then the expected cost would be $10,000 x .002
$20 per 500 students trained. If the cost of assessment to reduce the
likelthoosd of such an occurrence to 1 in 1000, or .001, was $20 per stu-

dent, or $10,000 for 500 students, then investment would not be reasonable.

Manv people are extremely uncomfortable putting questions of value

Anto monetary terms, however vague. Still it is essential to realize

that putting dollar costs on values such as ''falrness to students" or
"responsibility to society" occurs at every junction of the academic
process where allocations of scarce funds are made to one type of activ-

ity and not another. The argument above is not meant to indicate that
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student concerns are unimportant or always of lowest priority. Instead,
it emphasizes rather dramatically that tradeoffs are funiamental to most
decisions, and it forces decision-makers to undergtand that the abstract
idea of assessing competence has very real and often contradictory conse-
quences for students and the public.

Although these secondary costs should not be ignored, it is generally
not worfh the investment to attempt to be too refined in placing monetary
values on all costs or anticipating fully ail outcomes. More often than

not, an awareness of these costs and potential effects may be sufficient.

The twe primary dimefisions of the model--cost and effectiveness-~
having been discussed in some detail, the components can now be brough£
together in a discussion of the model for cost-effectiveness analysis of

assessment strategies for competency-based education.

The Cost-Effectiveness Model

Figure 6 provides a graphic overview of the model. It is drawn to
illustrate the way in which the cost-effectiveness analysis of assessment
programs is to be approached. It is once a cost analysis and again an
e'fectiveness analysis., The two analyses are undertaken for the purpose
of exposing differences between alternative assessment strategies. The
dita developed are then recapitulated in summary form in such a fashion
that the decision-maker can focus on the pertinent and relevant facts in
crder to make informed decisions and reasonable policies.

The bulk of the analysis effort is concentrated in the center of the

model and is represented by the four blocks:

¥y
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(1) Primary cost analysis

(2) Secondary cost analysis

(3) Primary effectiveness analysis

(4) Secondary effectiveness analysis
The results of the first pair of analyses are placed in the Cost Daté
Matrix and those of thé second pair in the Effectiveness Data Matrix.

The data from these matrices are condensed again and brought togeéhef in
the Data Display for Decision-Making.

The dichotomous approach--cost and then effectiveness--is used for
the sake of completeness. It has the advantage of pointing up ;o analysts
what théy typically overlook in approaching cost-effectiveness analysis.
The division into primary and secondary parts, more or less corresponding
tc a division into quantitative and qualitative measures, gives the
decision-maker an opportunity to see what is critical and what is less so.
The final choice then should be based on a holistic view of the situation,
even though circumstances may dictate against detailed secondary forms of
analysis. Here, however, the decision-makér can control the analysis proc-
ess by selecting which elements of gecondary analysis will stay in the
final array and which will be omitted., The detailed description of the
elements suggested for inclusion in the secondary analyses (given in the
two previous sections above) should assi;t in making analysts and decision~
makers fully aware of the reasons why certain secondary analysis has not

occurred.

The Matrices. Cost analysis and effectiveness analysis are greatly

facilitated by the use of matrices. Doughty and Stakenas make a strong
rccommendation for theif use in reporting and relating information for

54
decision-makers. In addition to their value in communicating informa-
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tion, matrices are useful as a format in which to amwange data en route
through the analysis, Often matrices-becomevpart and parcel of Ehe anal-
ysis process and may even serve to guide the analysis 1tsé1f. Matrices
are used in the present model for all these reasons.

The Cost Data Matiix is used for three reasons: (1) to gu_ider(rzost
analysis, (2) to display and relate infprma%ion for decision-makers, and
(i) as a residual for the pPlacement of available data. For the present
the Cost Data Matrix is confined largely to primary cost analysis. The
growth and development of the cost analy;is of competency-based assess-
mant programé may expand the use of this matr#x to secondary cost analy-
sis as wel}. The reader is referred to Figure 5 for details on the Cost
Data Matrix.

The Effectiveness Data Matrix is used in two ways: (1) as a resid-
ual for effectiveness data, and (2) as arreporting device; Principally
the Effectiveness Data Matrix ser;es to display effectiveness data for
analysis and interpretation. Unlike the cost matrix, however, the ef-
fectiveness matrix is not confined to primary analysis, Still, the de-
gcee to which it will include secondary forms of effectiveness analysis
data is highly situational. Because an effectiveness analysis is es-
sentially a validity analysis, the data from such an analysis may not re-
auire a matrix. The Effectiveness Data Matrix is recommended, neverthe-
less, because its use indicates to the ~valuator the breadth of the anal-
ysis and it forces the evaluator to ask secondary analysis questions.

Figure 3 provides the detail on the Effectiveness Data Matrix.

Data Display for Decision-Making. The final major element in the

general model {s the Data Display for Decision-Making. . For the display
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_ : 55
of analysis data, Doughty and Stakenas suggest a tabular array approach.

Their claim is that suth an approach '
enables comparisons to be made of different kinds of
quantitative data as well as qualitative criteria.
Single dollar cost measures of an alternative are as -
uncommunicative and uninformativg as any contrived
single measure of effectiveness.”®
\\ They emphasize the need to let the array "reflect a set of cost and
effectiveness measures suitable for use in making décisions."57 They

further suggest a two-dimensional fielc for comparison, which in this

case would be Strategy by comparative Cost Effectiveness criteria, or

Assessment Strategy x Cost-Effectiveness Data

Figure 7 illustrates this arrangement.

Fixing Costs or Fixing Effectiveness. In using the model it is

probably necessarv to "fix" at leasg one of the two standards of Eompar-
ison: cost or effectiveness., Fixing costs or effectiveness means setting
some minimally acceptable level of effectiveness, or some maximally ac-
ceptable level of cost, and allowing the unfixed factor to vary. In com-
paring systems of assessment strategies, i1f there is a fixed resource
limit beyond which costs cannot range, then the effectiveness of systems
whose costs are under this ceilling is the criterion on which a selection

o will be made. Conversely, if a certain level of achievement is essential,
tor instance, reading at the national norm for grade level, then cost be-
comes the principal factor in choosing among programs which 'reach this

achievement level! or ahbove.

At this point the cost-effectiveness model and its components have
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. been described. However, it i8 one thing to develop an ideal, theoretical

model in the abstract and quite -another co apply that model in a real sit-
ustion. In the next section, some preliminary attempts to apply one as-
pect of the model through collecting primary cost data from faculty will

be described.

General Competency Assessment by Faculty

There were two specif%c purposes in this portion of the Competency
Assessmént study. First, examination of how effectively competencies
were preséntly being assessed within the regular courses 1n‘g library
school and in a school of educatién needed to te determined. Secondly,
some baseline cost data needed to be collected both to test the1;rimary
ésst matrix of our model and also to begin the process of building an
empirical data bank'of cost information. This section of the study was
guided by four research questions:

(1) What is the distribution of competencies within

courses? s

(2) What is the distribution of agsessment strategies
within courses?

(3) What is the cost of course-related assessment
activities? ¢

(4) How is the effectiveness of assessment strategies
to be determined?

Fach of these questions will be discussed in sequence,

e }

histribution of Compctencies within Courses. A year and a half

earlier all the faculty of the School of Information Studies and. of the

Area of Instructional Tethnology, Schogl of Education wer: interviewed

.54
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to determine which competencies were taught in their classes 1n'ordeg to
advise students which particular set of courses to take. Advisement fol-
lowed a thorough.diagnosis of each student's present level of skills and
abilities with a joint determina;ion of where the student neéd;d to be-
come more proficient. After the determination of a desired set of com-
pecencies to be acquired or added to, the courses were then examined to
see which group of courses would be the most appropriate for the student.

During this part of the project, the researchers went back to the
faculty to ask them not just which competencies they taught, but which
ones were éctually assessed and in what manner the assessment took place.
Outlines, activities, and assignments were collected from faculty for
each relevant course and then classified by types of .assessment proce-
dures. The interviews were analyzed and a new competenc?—by-cougse
matrix drawn (see Figure 8), Not sufprisingly, it was found that the
faculty teach more competencies than they actually assess.

A basic assumption tGat guided the work througﬁout the prcject is
that the school media competency program must fit within é larger library
school context composed of courses, many of which are general in nature,
and directed to students who will work in a variety of library settings.
The importance of this approach should be underscored. The alternative
assumpt fon would be that the school media program would be treated as a
closed svstem isolated and apart. Under this assumption, there would be
a school Qlthin a school with a set of coutrses tailored to fit the
s« hool cnmpgtency-based program, and which prospective school media
spectalists would take by themselves away from the rest of the school.

The bronader approach has a number of advantages. Tt allows school

media specialist students to relate their work to the larger context,
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Of equal or greater importance, it enlérges faculty awareness of the
special neegs and contributions being made by the modern school library
media centef.' This positive benefit more than offsets the requirementv
for regulariy checking with all faculty--old and new—-for changes in
cnurses, new content, new methods, etc. Competency assessment then be-

comes a dynamic process continually being adjusted to the changing issues

and the changing environment.

Distribution of Assessment Strategies within Courses. In the re-

interviews with faéulty it was found that there were redundancies--
many competencies taught and assessed from different points pf view in
different courses. There were also some gaps where competencies were
not assessed at all through formal courses. Figure 9 shows the ranking
of frequency of assessment by competency number. Each year this analy-
sis needs to be a part of the process. Those competencies not being
directly assessed through course work may bé assessed through field
work, independent projects, or on an individual or small group basis
nutside:of courses. As a result of the analysis, suggestions will be
made for course revisiorn to include and/or go measuré the attainment of
other competencies where appropriate.

Data did not always fall out as neatly as the researchers might
have liked. In some casés the data revealed that the courses allowed
students to demonstrate only a few of the competencies, while in other
cases many competencies could be demonstrated. In all cases, however,
the courses considered more than the competencies of interest to the
project and the faculty were assessing more than just those competencies,

This is important as it means the competency-based program sets a floor
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rather than a ceiling. Many qualifying st;tements accompanied faculty
- responses., These atatcments_egplained the use of a given agsessment
technique. They emphasized the degree to which the technique assessed
a giJen competency. And they revealed the instructor's approach to
ass%ssment, which led to an eiploration of the impact of differing

faculty styles of assessment. .

Cost and Effectiveness of Course~Related Assessment Activities. It

1s necessary to collect specific cost and effectiveness data on a peri-
odic basis and to compa;e results in order to make responsible resource
allocations satisfying through sub-optimization the needs of the program,
the school, and society. The researchers have carefully develobed a
model thét specifies the univers; of cost c;tegories and effectiveness
criteria,

Three alternatives were considered for testing the cost model. It
1s possible to look at costs of fiéld work; secondly, an assessment
situation could be established Butside of clas;es through simulation,
Laboratories and summative testing; or %n attembt could be made to cost
the assessment activity that was already going on in classes. The third
alternative was the most appealing since \t probably would have the
broadest applicability to other programs.

Onlv primary cost information was collected and no attempts were
nade to grapple with social costs, psychological costs, lost opportunity
costs, and the like. Nor would data be collected to determine degree of
effectiveness at this time. A simplifying assumption was adopted, i.e.,
that assessment through course work was primarily a function of faculty

time. Faculty time was assumed to be differentially allocated to assess-
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ment activity based on: (1) whether or not the course had been taught

" pteviously, (2) the number of students in the course, (3) the number of’

competencies being assessed in the course, and (4) the faculty style of
assessment (including the number of assessment activities).

Usiﬁg these assumptions, the researchers asked faculty members to
estimate the number of hours spent on assessment activity for a given
course, tﬁe proportion ¢f that ;ssessment time dedicated to the speci-
fied competencies relevant to the sqhool media program, and the estimated
accuracy of the estimates.  Figure 10 shows the data collected.

It was decided not to try to collect data retrospectively in the
various function categories of test admiﬁistration, test analysis, test
recording-reporting, and ;est-related advisement, but rather to be satis-
fiad with a global measure, as it was felt that the accuracy level of
the estimates was going to be somewhat low and it would further atfenu—
ate the accuracy to break estimates into more discrete categories.

The faculty were also asked to estimate the costs of material used
in the assessment ;ctivit; and any other costs associated with assess-
ment, for example, travel, graduate assistant time, equipment, etc. .The
time estimates were converted to dollars using a conservative factor
(hased on average annual professorial salaries divided by an estimated
fifty hour work week) of $15 per hour. Cost of materials anrd other costs
were also converted to dollar amounts.

Figure 11 ghows a sample of the results collected in this pilot test.
The two courses shown were very different in nature. ITE 719 is an ad-
ministration course; IST 612 18 a children's literature course. Although
more competencies were assessed in the administration course, there were

twice as many students in the literature course and nearly three times
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»
the number of assessment activities undertaken. These faqtors account
for most of the difference in total cost. The range of cost of the
twerty-four courses-for which data was collected varted Qidely although
the mean and median méasures were fairly close,

Obviously, only.limited conclusions can be reached from this smal}
retrospec%ive.data gathering effort, Many more factors yould'need to
be ircluded and readl-time measures applied, The exercise did, however,
indic.te tﬂe feasibility of the approach and the willingness of the

total faculty to assist in the data collection effort.

Elaboration of the Cost-Effectiveness Model
Several specific areas are in need of elaboration:

(1; The specific procedures for collecting and calculating cost
data need greater specification. Especially needed are tech-
niques for est;;ating average time and usage estimates, trans-
lating traditional budgets to function and resource cate-
gories, and deriving program specific costs.

(2) The relationship of the effectiveness model to test valida-
tion procedures needs to be thoroughly explored. Validation
procedures for non-pencil-and-paper tests need to be identi-
Yied and/or developed.

(3) The implied correlations between strategies and degree of

effectiveness In assessing competence must be experimentally

validated.

63

o
e

L o



55

REFERENCES

1Dan1e1, FEvelyn H. and Donald P. Ely, A Process for Developing a Com~-
etency Based Educatipnal Program for Media Professionals. (Syra-
ERIC Clearinghouse on Information Resources, 1977. ED 149 740)

cuse:

?Daniel, Evelyn H. and Donald P. Ely. Developing Alternative Strategies
for Evaluating Competencies of Library/Media Personnel in Competency
Based Programs. A Research Proposal to U,S, Office of Education.
(Syracuse: Syracuse University, 1978). '

)
-

Cvrs, T. E. and D. J. Dobbert. A Competency-Based Curriculum: What is
it? (Minneapolis: University of Minmesota, College 'of Pharmacy,

1976) .

AChisholm. Margaret and Donald P. Ely. Media Personnel in Education:
A Competency Approach. (Englewood Cliffs, N.J.: Prentice-Hall,

1976).

5Americé‘m Association of School Librarians. Committee on the Certifica-
tion of School Media Specialists, Certification Model for Profes-
sional School Media Personnel. (Chicago: American Library Associ-

ation, 1976),.

Schalock, D., "Cost and Benefits," pp. 114-166 of From Commitment to

Practice: The Oregon College of Education, Elementary Teacher
Fducation Program. (Salem, Ore.: American Association of State
Teacher Education Programs, 1978).

Teacher Performance Assess-
(Atlanta, Ga.:

7Okey, J. R., W. Capie, 'and C. E. Johnson.
ment Instruments: Manual for Data Collectors.

Georgia State Department of Education, 1978).

A Study of the Construct Validity
Comparable In-

Georgia

3Ellett, D. D, and C. E. Johnson.
of the Teacher Performance Assessment Instruments;

struments Investigation. A Working Paper. (Athems, Ga.:
University, College of Education, July 1978).

Competency Maintenance System Project. Final Report.
Southern Illinois University, School of Medi-

Ml tans, R. G, G
_(Carbondale, Ill.:

cine, 1976).

A
"N
niversity of Minnesota, College of Pharmacy. Competency Identifica-

1\.
u
tion Including Fvaluation and Validation. Working Paper no. 2.
(Minneapolis: University of Minnesota, College of Pharmacy, Cur-

riculum Improvement Office, June 1, 1976).

'

64




56

11University of Washington. Consortium~Directed Competency~Based Pro-

gram. (Seattle: University of Washington, 19767).

12Ellis. J. A, and J. E, Bryant, ''Competency-Based Certification for

School Social Workers," Social Work 21 (1976) 381-1385.

Q
1""Colleg,e Degrees Awarded on Basis of Competency-Based Education,"
Competency Forum 2 (March 1978) 12-14.

laReported at program on ''Performance/Criterion Evaluation: How to
Tell the Competent from the Non-Competent'" at the April 1979 Asso-
ciation for Educational Communications and Technology Conference

in Kansas City.

lsScanland. Worth, '"Criterion Referenced Measures and Performance Based
Measures.' (Pensacola: Naval Education and Training Command, 1979).

Reported at 1979 AECT Corference.

lbWaag, Wayne, 'Development of an Objective Performance Measurement
System for Aircrew Assessment,'" (Williams Air Force Base, Ariz.:
Air Force Human Resources Laboratory, 1979)., Reported at the AECT
Conference. ;

/
L Wilshire, Robert, '"Description of the SQT (U.S. Army Skill Qualifica-

tion Test); Breakthrough in Performance Testing.' (Ft. Gordon, Ga., .
U.S. Army Signal Center, 1979). Presented at 1979 AECT Conference.

ldKupper, Marjorie, '"The Design of a Hands-On Performance Criterion
Test," (Fort Belvoir, Va.; U.S. Army Engineer School, 1979). Re-
ported at the AECT Conference. "

lqneProspo, Ernest R. and James W. Liesener, '"Media Program Evaluation:
A Working Framework,' School Media Quarterly 4 (Summer 1975) 288~
318, 323-1336.

2OHall. Gene E. and Howard L. Jones. Competency-Based Education: A

Process for the Improvement of Education. (Englewood Cliffs, N.J.:
Prentice-Hall, 1976).

LlHuuston, W. R, and R. B. Howsam, eds. Competency-Based Teacher Educa-
tion: Progress, Problems, and Prospects. (Chicago: Science Re-
search Asgociates, 1972).

-~

A“Hodgkinson, H., J. Hurst and H. Levine. Improving and Assessing Per-
formance: Fvaluation in Higher Education., (Berkeley, Ca. Center
for Research and Development in Higher Educatian, 1975).

65




ART e S R B e A P NPEATI U T O 0 Ny et DU AT oy
. 4 A . v - AN

57

o

23Harris, J. and S, P, Kelly, "Asseasment Measures Needed for Competency-
Based Higher Education," Peabody Journal of Education 53 (1977).

2"'Gram:, Gerald. On Competence: A Critical Analysis of Competency~Based

Reforms in Higher Bducation. (San Francisco: Jossey-Bass, 1979).

r .
ZJKing, Susan E., '"Assessment of Competence: Technical Problems and Pub-

lications," in On Competence, ed. by Gerald Grant, pp. 491-521.
(San Francisco: Jossey-Bass, 1979).

26Gilbert, shomas F. Human Competence: Engineering Worthy Performance.

(New York: McGraw-Hill, 1978).

27Stuff1ebeam, Daniel L., "Evaluation as Enlightenment for Decision-

Making," in Improving Educational Assessment and an Inventory of
Affective Behavior, ed. by W. H, Beatty. (Washington, D.C.: Asso-
cistion for Supervision and Curriculum Development, National Educa-
tion Association, 1969). .

28Rountree, Derek. Assessing Students: How Shall We Know.Them? (New
York: Harper & Row, 1977).

{ . . .
Z)Kay, R. M., "Measurement Techniques: What We Have and What We Need,"

in Defining Teaching Competency: Emerging Issues in the Develop-
ment Period of the Assessment Approach to Competency-Based Teacher
Education. (Washington, D.C.: Association for Educational Research,
1973). '

30Moses, Joseph L. and William C. Byham, eds. Applying the Assessment

Center Method. (New York: Pergamon Press, 1977). ’

31Hndkinson, H., J. Hurst and H. Levine. TIbid., p. 3.

?2Rogers, Joanne V.,‘"Media Competence of Teachers: A Review of Measure-
ment Literature," Educational Technology 18 (October 1978) 16-22.

JzJobs in Instructional Media, ed. by C. James Wallington, et al. (Wash-

ington, D.C.: Association for Educational Communications and Tech-
nology, 1970).

3Z'Me-hrens, W. A. and T, J. Lehmann. Measurement and Evaluation in Educa-
tion and Psychology. (New York: Holt, Rinehart and Winston, 1973).

JSHolloway, Robert. University of Minnesota, School of Pharmacy. Per-
sonal Interview on their Competency-Based Education Program,
October 20, 1978.

A6

—

d
£
2
i



LA R G LN S RE L B e B 547, (S0 SRR A N oL Badihbin(] M o ale o d " St R Ay e Bt ki 20 o S NERAL Ry e 8 dhe s Sniditichat vt sianliie: Salabdl R AR ate ALl it A Lo BT A A R & A ai b sl it
o LAy B VA SN e PR At s ot IEICHI RSN TSI B ¥ /i i Manl SR LA ¢ CRLIE WD PSS ER IR bR % RINSEAY.
- .t ° « o ' L RRrTR Y . N
’ )

F
+
e
. v 3
¥ * . f%
[ -
[ <@

- endal1, M. G, and W. 2. Buckland. A Dictionary of Statistical Terms.
‘ 2ad ed. (New York: Hafner, 1967).

17 ' -
Méhrens, W. A. and I. J. Lehmann. 1bid., p.. 128,

A
BX¢
Kendall, M. G. and W. Z. Buckland. 1Ibid., p. 309.
39
' Harris, J. and §. P. Kelly. 1Ibid.
4 : '
’nDoughty, Philip, et al. Guidelines for Cost-Effectiveness Analvsis for
Navy Training and Education. (San Diego: Navy Personnel Research
and Development Center, June 1976). '
¥/ ! .
'IKnapp, J. and A. Sharon. A Comprehension of Assessment Techniques.
(Princeton: FEducational Testing Service, 1975).
4
‘"Kelly, E., "Evaluation Techniques: An Overview'" Lecture. (Syracuse:
Syracuse University, Fall 1977). '
4! . . - -
Mehrens, W. A, and [. J. Lehmann. Ibid. _ ‘ .
he e /
Scriven, Michael. "If the Program Is Comﬁgtency-Based. How Come the .

Evaluation Is Costing So Much?", in Competency Assessment Research
and Fvaluation: A Report of g National Conference. (Syracuse: The
“National Dissemination Center, Syracuse University, 1974).

45
Scriven, Michael. [bid., p. 161,

L '
)Fisher, C. H. Cost Considerations in Systems Analysis. (New York:

American Elsevier, .1971),

The Resource Approach to the Analysis -of Educational Project Cost.
Number 3 in a Series of Monographs on FEvaluation in Education.
(Washington, D.C.: U.S. Dept. of Health, Education, and Welfare,
1978).

RI)oup,ht_v, Philip and Al Beilby. Cost Analysis and Teacher Education:
A Comment on Relevant Relationships and A Review of Existing Models.

(Albany: State Education Department, Division of Teacher Education
and Certification, 1974).

'| (3] Y
Carpenter, Margaret B. and Sue A. Haggart, '"Cost-Effectiveness Analysis
for Educational Planning,” Educational Technology (Oct. 1970) 26-30.

Qo | 67 .




£ S P e A e TR T S
:r ’ " v e # . .| ; N . . 'I éj
50 ' l ) . . ‘. ) . L
Stace, P, Program Cost Evaluation: An Analysis of the Costs Incurred
by Sponsoring a Program of Study Abroad., Unpublished dodtoral dis- ,
sertation. (Syracuse: ' Syracuse University, 1979). . [
51 ' ' "
Carpenter, Margaret B. and Sue A. Haggart, 1bid.
52 ‘ | T
Doughty, Philip et al. 1Ibid. o © o
51 ' - . |
Brown, Rex V. Decision Analysis: An Overview. (New York: Holt, ’
' Rinehart, and Winston, 1974), :
54 ' -
Doughty, Philip and P. Stakenas, "An Analysis of Cost and Effective-
ness of an Individualized Subjact Offering," in Accountability: .
Systems Planning in Education, ed. by C. Sabine, pp. 1753194,
(Homewood, Il.: ETC Publications, 1973). )
57
Ibid., p. 182, .
56
Ibid. .
57
' Ibid.
2

65




